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(54) COMPOSITION HAVING PREVENTING AND AMELIORATING ACTION ON SYMPTOM OR 
DISEASE CAUSED BY DECREASE IN BRAIN FUNCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a composition having 
preventing or ameliorating action on symptoms or diseases 
caused by decease in brain functions. 

151 r 

SOLUTION: This composition comprises arachidonic acid 
and/or a compound composed of arachidonic acid as a 
constituent fatty acid, especially an arachidonic acid ester, a 
triglyceride, a phospholipid or a glycolipid in which a part or 
the whole of a constituent fatty acid is arachidonic acid as an 
active ingredient. 
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imm i ] mb* vmsaf/y&T f 

tf. T =7* F vK^r/i^a-^xxf^Xttlij^ffiK 
03— S fc L < UgflfaPT 5 * F VBTC* 5 . HU^U-fe 
U F\ f VlHtt L < ti«ltftC**lll*JS 1 tcEtt*) 

[ 3 ] »jati8ittiw)-9{Xtt^»#r 9 * f v 
mx'h s f y ^y -t y f#. i,3-mz#mmmw®K 2- 

fiC77=t F^&j&^L*: F 'J ^U-b U F"C*SW# 

[ mm 5 3 «^mittS!o-gpx(^gp^T ?*v> 
mx-h & f y^y-ty f £-ir^rr & h u ^ u •»= u h * * 

[ mm 6 ] ansiuteMco-sifXtt^awr 9 * f > 
arc* § f y^y-fey f £#^rr & f y ^ y -t y f <o , 
f ywt?ffl&ifi* h y ^y-ty K*»is-r*^iii 

ffiWtlzM LX 10JT JKISLtC* 4;k b "T 6 . If 

sre* s f y ^ y -t y f ^^-r & f y ^ y -t? y f a*. 

^/k^-fXl^ ( Mortierella ) M(CJW5»£1tja»4> 
ttiti t i> <T)X'fo & 5 X(4 6 CiQttDffij&ltl . 

[ mm 8 1 if jsekk^— sxji^as^r 9 * f y 
s§-e& s f y ^ y -fe y f £#w-r £ f y ^ y -t y f a*. 

x-f ruf^y ?x>-ls£Jii: /Lif-ir*^ F 0 ?V fe y 
[|ff;RJf9 3 1.3H££+g(B£J»S^\ 2-ti*:T9*F 

y^y-fey f£#x/cj£&. Ba8ie<o«TtciaEfft&ag 

£ v ^g^^R&Xte&iffftfl £ & m$M . 
[ If 1 0 ] *&flil»H#. #*RfrM2ffl£:r*- 

i mm 1 1 1 ffi&mvi&Tizimt -s. mzmm ■ 

[ wmm 1 3 ] Bs«s&!oftTt=jaH^- s ae*b& < aRfl!» 
wx{i»]WPiwe?> ^. . m$.m 1 — 1 0 <n \ ^-rti-AHziz 



Xl$m&X'$> h . if 1 ~ 1 0 cov v**fiA»fc:i a®c7)« 

m'&m%.x't> h . ifl^js 1 4 ^ie^offl«% . 

x-fohm&m i ~ 1 5 co\ ^-rtiMzsdj&eMfflfa. 
imm 17} i h *) cvMfRAtfT?* f y 

wmxs/xnT?* f ymzm&mffiwtb -rzit&mz 
-k^x'f&.&ft&mi&m. 

imm 1 8 3 r^^ ^ymiM^ummk-ttit^r 
mtK T^^vymcvTJua-frjiXTfrximimfi}} 

WW— gp L < (i^^'T 5 * f >-^-c* , f y ^ y 

•fey f. y yum *> t < j4«iibwc* ^ a*3Si7 wb» 

i mxm 1 9 ] mfmimey-BxitsMWT? * f 
>srcft* f y ^y-fe y f*^ i,H£fc+«i!iifiifc& t , 
2-fitcr f yuw 1 ^ Lfe f y ^ y -fe y f -c* s h 
s.mmz%mcoi!i&M$M. 
im%m 2 o 3 *mmmtf. mm. e ^-izm* w-r 

mm. 

CIS^S2 1 3 fflritUjM.SHatcfiWIUDSilt**. 2H5 

tr f ymrfms Ltz hy^yfey f Sto. oois* 

[ lf*« 2 2 3 4>&fliflfiffi^ K^ffc 6 ~12ffl^^r-T 

•s. BiKis** ^aitrixfe t, wfc sit zm®. t-t&mx 
mzuzimn&shMmwi. 

[If^JS 2 4 3 § h \z F 3^^-^-xyKai^/XJi 

f 3^*^ym*mfmsmb-rz>iki}%it:irA,x' 

|f^l~23iOV^-fil*HCie«^ffl«^. 

c n #m 253 f n -9-^ifx yst^mitJWK t -r 

Xlim&ffimte>-& t> t < (i^gp** F n -9-^Hfx y 

K-cfci.. Fy^y-feyF. yyflg«t>u<(*Biiii®T 

s> S if*Ja24tlBK<50ffi^:tl<, 
[ SRcJl 2 6 3 JJBT 5* F >S!i: F af^tiy 
B!<50ffl^^*>-tttci3V^T . T9^f F yg?/ F ay-^y 
x^KJt ( ®* ) ^'0. l~15<7)®fflfc^ S I i: ZnWib 

[H*JI2 7 3 $ 4>(C, »+W7^f FyjRteSt 
LT. ffljRft+<OX-f 3f'<y^iy|tt J , 5^1 ?r 

^ &zbzmmt-t& m&m 1 -26ct>v ^-r 
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cif*^2 9] Ty*Yywmfi/x\ZT=7*Yym. 

mm-t &m#b h \ ^t^co^mx\mm^m^-th 
&8Mfmnffi.miiW:X'$>^x > mL&wmnBot/x 

v vmmcr>^mxi±&mftm ft *rr & -k^mmcom^ 

ft «§J£ IWHJig k -T I. fti^j ft #/CT'j£ I) AftffljR«i"Cft 
BMWBO«Tfc:jBEW-4^R* -5. v %m&<rmbX\m. 

mvm ft w-r s £ t ft , m^imma^mm^Rx/ 
/xtew^mm y-Mzm^ Lxm^-tz z t znm 

[00 0 1] 

/XltTy* HyKftflljaaiJlSBfk-rSfli^Hlft^JS 

^xitJSL^m ft^&imftai^-t^Kfc&iifctcw 
-r&tw:-£>&. £*)&mMi* T7*v>m. t?* 

&xmm'&<?mif>bmitLtz'j?%< 1 1> 1 

[00 02] 

=gA*f3*#iW#8#f3j £J:*ur, 2000¥*<^B**A« 

150—16073 KXh 0 . 65^m±<7)^S^{414A^lA 
*3tfCV*4. -£LT. 2030^t(410A^lAi:*ll^ 
JS^jWi^Sfci^aSrtX^*. ^A14^i*(4. it 

££8§fc:*Kft # *rT. ^Affiffl*«#OJ!ESS'J-C'(4, 



Att*ftSta*fco;fvc, Ka*&***S«Ba£*-& 

a>\ s^j^ttmt^ftisaikfciior^fiErt* 

l&#4>. ?iMifrt>%Atx^miz$kmx'% . 
•TiapRibiv^dafeftft^pBeL, $ ^efcss&JUft^rr 

•g«Jii. Ztl&X'ntZbtebAsZmftStlX^j: 

[0003] . mftztix^&mm&i&m- 
zitmn. BBHnfiK^ft««5fi < fyR$*r . 

ift# ft«tt-fW-&Blx*/Wf-<oitiifftiSC»^**ffi 
Tf^B^fc^^*^i?*ft+^^«^L i afc-TS 

iHiaiftiSirriStfi («i«r. F^jflisScoiijp) , 
w^fE^«ft^tr^r^^TiT^ixi»«M 

mmmtoum (mm. tmtft. m^cm^. mmm 
[ooo4]cic7)j:o izmzcomztizm^x . FHasg^ 

wmzwub l < . mm&izts v t ^^t^pj^v ^* 
mi&*<ofmizmMzti.&b^owmzziii,x^ 

[0005] B5t4Kir^)«K) J: o ^ffliSiT'S) ot . Wx. 
(f, a*lCt3V>T«il/3^\ J!^a«ti3V^T{±l/4*fjy 

fli«T'£^>^ttTv^. rwfflfla«o#ffl«HflaMft«^L-r 

b'n-^-^HM^KJil&^rt-Clide novo-£ 

ym) iz&mfrbmsL-t&xmtfibh. %^x\ 
ym h mmmco^m ft h mw^mwc-h s . so 

nderdegr/i>{mi U y%tm.Mz&#>%>Ty* Y >WWm 

mas. mmiz^mzm^-tz z t ^m^nztx^h 

(Lipids 26, 421-425 (1991)) . ZCDZdlZTy^Y 
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cooo6] mommmteTy* F>n&mmr&9k 

BJ#V * < KX V "> f> . #^¥6-256179^-^1^ 

b^blXT7*Fym> i *ZtlX^&. u>>u mfc 
L 1 , 2- x'r >-/U-sn- ^ y -fe a -;H$#ft<7).^ 

tfeot, t^^t k ywmmzmn $ ixt v ^ & tz r 

-T. -e^^i^<HliE§aTV^t\ #1^10-10156 
8^fgfE^O rjf^ii|^#S.^*ffl^!i%lj tci^T 

£fg{«rfS¥l£i: LT^'V^y^vKtT^df ¥>Mco 
fr-tttf^ZtiX v>S„ Lt^L&j!^ iU&g-fc^ 

mab^ii t n Bxh o x . xwixizmzi® mh ^ >y 

jku ymnwz&ib&Ty* ^ym^Pi^h^itr^ 
^■vymcomit. zconmTii-&izmtz*z-f. & 
tz s mmzmmt h mmmcomrmm t>tc%\, ^ mx* 
hhztfrt>. r^^Yymcrmmmz.K)x.^b^ 
z.&cotf-mmx'fo& . mmzmkmxteT f >st 

*T?*rY yw.tfn#>& z b Zvk t x v ^ (ciir^ v \ 

[0007] #^¥6-27931 l^fgieKO r Tt77M V 

ftffimimx~mm%mizmfz-ty°UT--( y*i—ec 
zmmtL. ztxizftoMtLx%Amajm.temm 

l^Ls HMMt^^T, r^^fb'vKco^stiy y- 

-r & * x y r & : J)v*a y y-mmfc <r> <, 77 
& iNKSttoMjgfc: «* h i> cox-h r . mmmco&Tiz 

T^FymtsxxfTy^Fym&mjmtHMt-r 
Mtitm i +ft%mi&MLTif&L%fr'otzztfrL> . m 
^mmcbxM^^m^Mz-thzbifix^. bi 
mmcDut-ot LxT?* Fywt&mzwmvtzizmw 
•r* mmim%&m i nbit^t%:^i>cox$>'otz. 
[0008] m<o^mmizmmM%mmmx\ 



mmt$ x v&fmnmmmiimeo#mz%-tffift.x'$) 
*. l^l, mm$m*ffl<vwmx*w^m.LtzV!i&tiii 

%^[zh^bi*&<%mt>fi&mz-cr>Ub^X'lb r ). 

tfi^a^W^ffiJa^tLTV^ (Katzman, R. andTer 
ry, R., The Neurology of Aging, F.A. Davis, Philad 
el phi a, pp. 15-50) <, 

[0009] ufe$:ztitfmfczti&mm&}m&frt>& 

hb^ JS^IBIf (sensory memory) , 1<^I£ / 1§ (primar 
y memory) 55 Xlf2^KWd- (secondary memory) 1/ZjfrM 
§n-2.„ 1 iXieittiaB^ieii (immediate memory) . 2 
^eiiJi^ffilBIt ( long-term memory ) b Hf if il& Z. b 
hh%>* ^^Ifi'tS (short-term memory) (il<^i£1§Sr 

h b mf&Z tit # tesbX^feX-ty? *^250— 500 5 

y mz t fH* lt t * a . i »aB«ttflHB**B»wyi 
$n-s-^s^si?$^3&^«#$n. f^me« (work 

ing memory) fc LTtf>fft«I£3rt4. l<^EHi:LTM 

mz&ffzffiWte2mm^b$&mzti£:Mmu.&zti 

fz'&. Wit 1 »3B1f £ ST EBBS . 1 <J:ieit«0^* 
tiirf 7>T\ II 0 iE t «jS UfiS ti* V 0 20~30#T 

(transfer) b^^^it (consolidation) N -?-C0#^t 
AW^If^ (storage) . S t>lZZtlC0W± (retrieva 
l ) o=g-gpg J: *) , ZC02 d^mtfMBlzfti X t * 
*>tZ>L<mWZtl&. Z.C02dtimc0iB;TlZ±b LX 

m&cD$m t xcomgcommiz * h t cox. m 
mMZiix^tzMmcontkmwzmLx . iibA,b'mx. 
m®£>t>ti%\,\ fztzL. m&&%iizcoimzi>mz 

[ooio] zgB&mm&mifrb lxt?* Yywom 
%ktfub^mt>ft>b%->x^&. mfcmizmmmm* 

<i$M.'tz>imrf%it>nx^2>. ztizmmnp mm 
mm bm^x. >"f7'x*m&<ot>bb*:->m&m 
mx\ mmtmmcovb^com&bK-ox^h. BMMcGa 

hon h (4 . 22 t M $bC0%Mi : y «y h fcHJSMBBft &\<^AT 

7* vymm-smm ( iomg/7 >yb/B) xsmsm^L 

X7-yhUBC0L7P&fflfeLX^& (Neurobiol Aging 2 
0, 643 (1999)) . 4yRmcO%ffi7v hbtiMLXZ 

•/ hOUOls&xmM.'t&Z bZfjkLX 
L^L. f»JSLTPOtM5l(±. I51i^y^7-XA^ 

^ « a i: . i mmcommt^'t i>cot$>ix. mm. 
nffiztosmz i mmfrh2mm^<7>wft<r)&mt 
xit^\ Ltzrf-ix. tmcDmMirnmmmmix'W 
^MzL&^m*) . sftasiSEi-ftifcttT^^v^ ^ 



tl • 
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[ooii] uz&ix. EmmeMTizmmt&mtt 
s»^v^iifiL, §£>CTg#>ni£^u mm 

mzttm<w£tix^?> . 

[00 12] 



^x^ivmfizmfmmmn^xte-k&tfT?* y 
>wxfo a h v ? y * u h . 'J ^MOtt/nnistos** 

•fv-saa*. KjfiLfftt£i&) <om*tei8«»l. 

zmmviot-rzitcox-h?,. 

[0 0 13] 

>m<vxnT7* Y>m*miwmmb-thW£M<?>m 
m&cDi&Tizmm~tz>mtt$> i>^ii^izm-^mx 

*a§»KiMcttu ry^Yymxitr 

mamm t-r* fc&te<mMk * nmmm^mmmxm t> 

mviks^z hvfv-tv Ycr>m±mzi: himsL 
mizm} l . *w%m$kwmzm- s z t t^m. t % 

*&w%m±. mmmizi^h^mz^mfummfr. 2- 
[0014] t*»bb(4^ r^^f h ysts.tf/xti 

a . mmmcomrizmm-t h wm h \ mmmco^mx 
tetsmm . mfizmm<?MTizimt s & * ^« 

■k&ifiTy * Y VWX'fo iMJ/yt'JH. 'J VflilOl 



wmzTfw^ v-mm%. mMmmsk) ^wx 

[0 0 1 5 3 

nmM^mximm^m art &tk&&Riszcr>mm 
-jmi,zmt&i>e>x'foz>. 

[0016] *f&mw&m±* Mmmcw&Tizmmt 
him.foz> wim&^ffiximmftmz^-t&nx'. 
man. ten • ^m&iey&T. m%m3w&T. mm 
mm (waif, aos^t') . mmmm (mm. 

Ata. tma> mfflWti&zbLxGmx-hz. 
[ooi7] i vmfamui. *fm<omjSLMt. tm 

12»Sg*^®T. Sffi^W (0<]i.{f, aoS^t' ) . 3D 

(M^-tf, m&xh*). AwmziiT >vv >^ 

m**oat«p ■ i&Lh. &xji<mm ■ tit* mz-r^z 

[ooi8] *m\<7)^mmtb Lx\mm<r>T7* y 
ymcomiz, Ty^Y>m^m^mmmb^-h-t^x<7) 
itismi>mm-?& z. b h . T?*Y>m*mm& 
mwtb-rhfc&mizit. T?*Y>m&. muf^>v^ 

VMM. + YVVJ*&%:b'Zmf?>ZbtfX'Z2>. t 
Y f;pxxf;t/ . T 5 H >-Mx^-;Pxxx/U=5r 

^gp^'r 5 * h ys?T'S>-s» h v y y y h\ y >-ng«, 

[0019] &ff a ^<7)mmz%rz-t:m&. T?*Y>M 

it y y r u -fe y y ymmo&m. %nz y u ^ y * u 

2> h y^y-ty k (»isi&]»i8^)-fflx»i^»**T5# 
h 5 h y ^ y -b y h Sr-t-w-r -s h y ^ u -b y k 

■fe y y mmmzm^h z b &*imb%: o . 20 ^ ^ m 
zmt h^m^y -/ y Sr y xM*a«g§i^tft-r a z t 
izx o . *mico^&tt(7m&zftmmm¥mffiVTX* 
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[0020] fE-»T*n0Kc&vvcfci. *JK8tf>wajR 
ft Y U^U-feU H Sr-t^ft r- U^U t'JK ( T 9 s * t 4 

y&£-ir*-f ft h U^U-feU K) £&ffl-Tft -T i: a*-e# 

ft. T^Kygt^^fthy^y-fey Ki:LT{4. 

OSy^#20®M(W/W)%kLb. #*L<i±30fttZJaJu 
J: 0 if i L < I440K JKJSLh-C* ftiftlii ( h U ^U-fe U 

igU LT#S>ft*: t eo-t'&fUf-r^Tffiffl-r ft <! i: #T 
#ft. 

[0021] T?*Yvmkistthwsk 

9 ( Mortierella ) JR. 3— ir-f ( Conidiobolu 
s) R. 7 4 ^7 A ( Pythium ) R. 7-f 1-7^7 ( Phyt 
ophthora ) JR. z/*J a — A ( Penici 11 ium ) R. 7 
oWJa- A ( Cladosporium ) JR. (Muco 
r) JR. 7if U jl— A ( Fusarium ) R. 7X^;K;U 
( Aspergillus ) R. D-H ( Rhodotorula ) R. 

xybt7h7 ( Entomophthora ) R. Xdf ./X^y 
i^A ( Ech i nosporang i um ) R. ■^-Tnl^^'^.T ( Sapr 

oiegnia ) mzm^h®M&&mfhz b ft . ^ 

/Pir-fXl^ ( Mortierella ) Wh^tVy' 4 Z^Vy ( Morti 
erella ) IBRtdBW-* Hitft^-fXl/ 
9 • iny^ ( Mortierella elongata ) . t;I/f ■JX 
1x5 • X^fi^^T ( Mortierella exigua ) . ^Uir 4 X 
1^9" 7 4 7' } &7 4^7 ( Mortierella hygrophila ) . ^6 
^T-^Xl/5 • T)\AZ1r ( Mortierella alpina ) 

W&Zb&X'%h. mwmz\±*:)V7- 4 xi^5 any 

(Mortierella elongata ) IF08570. ^/IatmxU- 
y ■ Xdfv-^T ( Mortierella exigua ) IF08571. ^.)V 
7~ 4 X*\/y • 7 4 y~07 4 7 ( Mortierella hygrophi 1 
a) IF05941. 3 t)V^f4^X'V ■ TlV\Z± ( Mortierella 
alpina ) IF08568. ATCC16266. ATCG2221. ATCC42430. 
CBS219.35. CBS224.37. CBS250.53. CBS343.66. CBS52 
7.72. CBS529.72. CBS608.70. CBS754.683k59®I*£^ 

w&zbWX'Zh. 

[0022] zti^cDmmi^-rtih . ±mm<oMmm 
Awmm^m (ifo) . %xs%m<7)T*v*> ■ ?jt° 

• fiJls-l—Y — • nl/^^ay (American Type Culture 
Collection, ATCC) $.1/. Centrral bureau voor Schimm 
elcultures (CBS) 1)*btt:A,tzW8te< X^thZ btf 
T'# ft . 4 tz*W*mm9i7')V-7°tf±m*t>ftM Ltz 

• xoy^'^sAM02i9 (mumm^ 

^8703-^- ) (fitrW*»IB12»9) *ffiflW-*ifc<,-C 
#ft. 



[0023] 

mmm* . mmmxizMmzmz&n um-tz . 

iKWcSfflfcco^fc:. ^j^i: LTte^n-x. 7y? 
1 — x. 3rv-a— *r»/ijn— x. x. pj^ 

g#«x*x, S^xdfX. |*jx*x. #->f$yiL 

jfcBtcjsty^Bts, affirm* s">a, bibb^ «as 

~40f« (WA) % . » 4 L < {41-25®* (W/V) %?)igj£ i: 

■r s <wr v \ «ifi^>9xasesan»2o . i-io«* <w/v> 

%. if4L<{40.1~6M*(W/V)%^LT. tg*^^M 
[ 0 0 2 4 ] § ig«!iK«iS?IUKS:$lJW-r^C: fcT 

(4. *SaS2-4Ha4"C3W»**Wfflffl, iS»2~4BSm 

**auii^st« fc * * . ^tfoMSi®iftg(4i~8®i% . 

L<(41~4«A%Oii!Mi: U M#:iM5iffi*5cfcl/?li 

Ltz§mmco®mit2~~2<mm, »sl< {45-15®*% 

^^Sj®^^«!in*{4. %»6^)a3R«t«Kfc:iBtT«S 
JD L . *g»7B B OR, if 4 L < {4iS«6 B S J2JB. 49 
if 4 L < {4tS«4 B S m^tStfe+^mMiiiS^ Ob % 
hXo iz-t h Z b X\ T7* Y >K^45®*%JXh-irW 

•t h mm ( h y ^ y * y k > -s z b ttx # *^hj^ 

t -f ft i b ifiX'% h . 

[0025] 77^f h >K±^a^*ia^{4«ffl-rft 

8te«UC J: Oifc 5-40-C. if4L< {420-30 
°Cb L. &tz20~~ WClZXi^mLxmi^imm^tLibfz 

ft^ht-C'^ft. ^Wio^gJg^StiioTt. £j£ 

* J f^ft„ mtficOpH{44-10. if 4 t<{45— 9fcLTil 
MJtfr*g«. fiatg*. X{4t?B*g«£*TO. ts*(4a 
^2-30B^. if4L<«45-20B^. 4 0if4 L< {45 
-15BOfird. 

[ 0 0 2 6 ] § 4>{C. T^^f r-'yusr-^^rrft?^ ( h 

y^'J-fey H) 4>tOT7^fKy^OfiJ-^$:ai6ft#>t'T 
fcLT, iS«I^^?SJ^S-0i^ftl^h{c. T?*Y> 

w&^mmizmmttufrftMZft ~>xt?*y ymm-k 



(7) 12003-48831 ( P 2 0 0 3 -4FUtS8 



t>ixh 'J \£\t hVfV-tV KO{iS#M<l±fi3: < . 

x;u3cmRfi5^ i & & i: t mm^mmmm^m 

)sb^tltzhVy*J-^V Hi: =6:4 ( r Enhancement of Arc 
hidonic: Selective Hydrolysis of a Single-Cell Oil 
from Mortierella with Candida cylindracea Li pas 
ej :J. Am. Oil Chem. Soc. , 72, 1323-1327 (199 
8) ) . Z<r>£ o fc, Tv* H >SMrW»flt^SlRWJll7k 

7 U -fe U H ) Sr*fMB<0*S6jR4r "f * £ fc & . 
*3MHOT9* H >H**W-f-«iiaii ( H V ?V -tr y 
H) O^flgJffilHcSttftT^ r-'^K^fJ^S. flUolli 

ft . 

C 0 0 2 7 3 $ *«W-CI4«jaaiJ»»0--»Xtt 

^as^r 9^ h >mx'h ft v y 7 y -fe y h t lx. 1.3- 

{a(C't'flUSI»lfc& t . 2-(itT7* H>R***S£-Lfc H U 
/'J-b'JH^t^Ci:*^^. 1.3-©^+ 

y H£5*^%fcUi. »iU<«10^%JjLh. 
,iL< «20* /WELL. « t »* L < «30*/MJ2U:£tr 
?*B1 (h'jm'JK) ft i fc & . JJE 

h y -b y hoi. 3Hafc*t-&^-* *Miii»sn±, ^ 
i^i2ffl**f-*iiiKi»»4)aitr*ufefc<o*wffl-r* 

4. #*SI&6~12^W^ftflSJ»ig2:LT. 09£if, # 

ry/u^x^ryyi^s-^f^^. mz\,3-#y" 

A8j tftrT) 

[0028] ,1*1^ l,3-fi£4>g(]!lIfiS^\ 

5* h hu^y-ty n$ . kini^^r 
t Lfc«^-te{±, ftiftftut ( b y ^y -fe y h ) t & 
-a, -«fcSK$^ii)3i ( h y^y-t y h > uu >m 

WWzA&bBV^—tfX'tinTkftMZti&tf. Ciopy 

j , 3-fi^ Mwr-s> y „ h y ^ y -tr y hoi . 3-ft 

tfmtlXlft^ffiffiMMmitX'l* , |slB#tc 1 #?02- 
t/T^/'J-fen-;!' ( Ulf& r 2-MG j hWt) 
-f ft . £02-MGli^;:ffirhl^)P1±#K< »iRtt*«JS| 
^fctf>* -mt,z2-{mfi)jMcDlf1)K ®.MfetfM^bWb 
ftft. 2-MG(iffirl-Stt?f(tSi:^®vS'tt^JW : 5:l» 

izwffimwmti-mt? i/^fo-;w y vfltfw fc— 
»(cii?f«a^ 5 -fe^^^rit i,x>m±&mMzm. y 

& 4 ft . Hyr^ywT'y-tra -^ow^ifc^jec: y » & 



<. £Opy;\--feV)fliMB^{if&*nBiJft 
T?*b-ym&Wilz<\,ymt:&^X^ 

2- mzr?* h v^'^l^ h y^y-ty Htig®^ 
jftflg ( hyyy-ty H) btah. 

[0029] 1.3-ffi(C(MHBIMH« t . 2H2{CT5# K> 

Bbwe^Lfc h y ^y -t y h omfr w^ssit^ou t o 
h ) av+^isi8ofiqrpc. h y ^ y * v hoi , 3- 

[0030] JI^fi:^r4?Sfli ( h y^y-fe'J H ) IAT9 

Ky^Sr«^fliS5Ki:-r-i»hy^y-fey h-c*o, h 

y^y-try HSrflHS-rs^JglSKtcWt-ST^^fHyift 

ow^jWfif v ^-fcui . 5^s;js?ftii ( ^ h y ^ y -fe y 

^r-o^: h y ?V -fe y H ) <?>WXAZ X -S^JR^OteTS: 
Rfe<'^. jiSOPSRJEEiag20~30°CJ;ySC\ 30— 
50°C. #4 t<(440~50°Ci:-r-S». 

[0031] h y ^y -t y H«i,>t<^xxf;^t: 

( Rhizopus ) IJVA3- ;P ( Rhizomucor ) JR. 7X 
^^■/UX ( Aspergillus) *Kriro«^!Hjs6*^-tS 

to. y ^ pm y ^ -tf^ t'&mf&zt tfx-z h „ ip 

^Ji.{f. yy*7°X ■ ( Rhizopus delemar ) 

o'ja'- fe* (eaffl^ (1*) ^u^—tf) . yvA 

3— ;p • 5— y\^f ( Rhizomucor miehei ) O'J^— fe' 

(y^- y;^^^.^ (^) y^-r-f aim) . r-t 

- ( Apergillus niger ) (J)iJ^- fe* 

(^»M^ (*) SL y^°—tr*A) «f*«#(f 6tL«*«, 

y >» n°— t:-CS)fL{f-f-^T^ffl-r 4 - tfX'^ h . 
[0032] ±£'jyt— tfoffifflJBJWi. ix^^Sr© 
SWC'^:jS?aKSr30 o CULIi. 04 L < H40XZO±b 

■thtzfr. m&<mm&*mtt&&mx'mfe\m.Mz 
imbLx&nm. sigx-^oT. 

0 0^y^Xho-AfeUiO?L@$r^-rS-f ^->-3^© 
fllS#:. Wi.fi'Dowex MARATHON WBA Y^y^X 

[0033] mfeimfollZttLX. 1,3-fi^iW'J^ 
— b'O*?§m0. 5~20fg (^*) tCJBSSU. ^S^tcW 
tT2~5fgi0^r-fe by (^J^.(f-80'C) ^rSfPL^ 
3&«4>*>»tcJniT«fc»*»lRS**. £08fcK!Hj*»EE 

^>^fS®=5r^i1£T'(4. ll^-fkffl*l^LT. 0.05-0.4 



• • • 

« 
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fg»<oi , 3-{mm w y > *~fe* £ «/NRo*fc:is» l . m 

xw£imm*mm-& z t aw & . ;«t:<t o 
*«j9o%cd y yt— etmmzmfeitz ti& a* * znttx- 

lixxt^$i?Sffi^<*§f< *i~io@*(w/v)% 

i27f<i~3S»%$T jni-^ss^-cmi^aat-^ c t -cms 
immim i>$)mx< mmt-t & z t tfx-z mm^m-t 

[0034] mmcotmizj; otn ^wmmz^l & 
*ftMtfmz\ <o . 7v*vv<7)®w.mtfi&Ti-& can* 

ttMtfmz *ur s> ? v * y k , * //y*y h a*£ j£ $ 
mzmm-tz z t x-mimz'-m-fh z t t wc* 

[0035] Zcr>£ olz. WJStt£^rrSE}gfl»*£ 

aubu mm%.m&&z±if& z t x\ l.HHtswy 
y^y-ty k) tc*jv^r*>. 5Mj3s£®T£-£&£i: 
-s- Lfc h y ^ y -fe y k zwm mzwt-t z>zb tfx* 
[0036] &mm<^Tizimt&mjth2>Mi$i&. 

fc^* L & h h \ VZ-kH LX^^Xi> 

mtbhizu^&ztifix^h. zzx\ &fr%mt 

tk&foBmizTv^vym^ttixivzk lx 
i>. zixzm&LK&sMjmzAtffmvxi). mie 

[0037] mizmmflmn-^xte^&tfiT k 
>w.X'fo& v y^y-fey K<o«^ttt. tint ( h y ^y 

-fey H) <7)ffl^MLT(4*lRBtfO^r«Btt3{)«&0. ABk 

wm. mmsh, mmwv&nmmvi.zmmb Lxm 

[ 0 0 3 8 ] MZli . AAffiJ^Hfh LTti. HK^&<7) 
fib, Mfl&tt&A* ttJgftttfBAA, 5R*«BM&Hu *3HS 
iSfflPl^L, ?L^fflPM?L. ?LKfflftift, ««*f^p D pX 

te%Am±&m*mf * z t ^-cs s . «uiSr*tf Aft 



V^n- Kt'Xy" y h^OiDXtt±(f^^?4BiS-Rt 

A4=5:v\ «itp a n , sepAp°p. sm, *Stp a B - 
* ^(i^t^jD-r h zbirx-^h* $ & tc . «fgi±A 

p d p. E^p a p. E^^hB D p^®T-*^>-Ct,«^ : 2r<. 09 

itr. s^^ftfj. us. ^pj. *r-fe/u, ho 
-f-. rtM^. mmm. $mm. isuvrmwMijm 

[0039] tttmrnmimi. ^wM^^m^ 

«<a4U\ eLK^Ji: LX. Mitt* h37a:a-;U 

-fe^-;l-. i/r^r ^r^^flM. 

P-^-7'jyE y-yP^'t Ha^r^Vf-f- y^S!, 

^of-y-f H^. 

Kxxf;!'^ ^f-zPt y— ;u (bha) . y 

f-;ubh*odfv-h;uxy (bht) , ^y-t-^f-^b 
Fadfyy ( TBHQ ) % 4-b h'a^r^^-;U-2,6-v : - 1 
-/f^iZ-zl' (HMBP) 

wumzmif h z t tfx-z &. h n y x o-/i^s-m. 

a-(-a7in-;K /5-h37in-;K r-b37 

iDHk J-h37xO-/K e-b37iD-;l/, 

mfh z t tfx-z h . 

[0040] *wmimM$. ^wftvfaimftvm 

#l mm. mmi warn, umi m&mm 
<«, *, x^y-;u. tt^) s mumrnm. mm 

yy^7«. 37-yy, vi^f-y^btfmfhti 

mmb LTJi. b7Syf, #1*^ * 

«. fitBMBW, «#^J. yr#^k 3 

ifX'^htf. ZilblzmfZLX^&MI-Tlt*^. 

[0041] r5#HyKtj«ti/r5^K>'»*fll(KJls 

KT0.14g, raH«&E-C0.19~0.20gi:c7)fg^^0 (|g 
«^«^4. 73-82. 1995) , Aft^UtiiUi^SSRft^ 



I> t. • 
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JL $ &(c{i^ixkLb075* h ymzm-tz><£^tf 

60kgi: LT ) 1 B3fc *)comWMli. 7*5* FymMM 
M-bLX. 0.001g~20g. *f£L<li0.01g~10g. X 0 
#£L<ii0.05~5g. gi*?4L<li0.1g~2gfc-t6. 
[0042] 2(s^BB<0^rS9^^lllg^^iHi{-jSffl-r 

B??)-gBXt4:£g|S#75* H ^T'fe-S. h U^U-feU h" 
75*b'>&i:LT0.0003ft:K%IiUb. *f£L<(40.003 

•fe 'J F *tMtiHifc:S-^-««^fc:«. 1 . 3-fi[fc4>MfliJ» 

F VlfcMBr& Lrt: F U^U-feU Hi: 
LT0.001ft*%m±. #£L<(40.01ft*%liLh. i 0 

L < (20. HOKJJLhi: =5: & i 3 telll^S „ 
[0043] #?SHJ!Offlj£^£Emi&i: LT(£ffl-?-.g>*§ 

jw-s -r fc^-ct a . *fftBB<oawc«i* mmsht Lxm 
m-^x-mmtmrnxh & . *mi<ms8Lm* mm& 1 l 

SJi. ffcS. ffitts a^-EBR^riftcJ: DH&£ 
* 4 . ffl*.{£. JftA (*%0kgfc LT) 1 B3/s"3*IWB^> 

75* wmmiPT?* f >mzmfRm<Rmt-tz>fc 

75*F>-S«8II§^LT. il^0.001g~2 
Os, *?iL<{±*<;0.01s~10s. J: l 90iL<(i*«jO.O 
5-5g« &i*?£L<ti#j0.1g~2g£l Bl~3@ 
fcflM LT&-5--T •?> J; ^. 
[ 0 0 4 4 ] flKO U Vllift|gO±S3:fli)IS&J475* F 
>1i?MtWcF:3^*^xygte£>9. A7yxj#i 
fc*S£\ #?&BJ§<0iJflj£»4. 75*F^lH=F3-9-^* 
^xy&£ffl^;bi^«ri:a*aifeL^. &<r>\) 

>m®mw3.x. a a^y ? x ^M^w^ni^tcisv * 

?^yMZi£3.%:^Z.bi)*M&V^^. x-^nf^ 
y;?xvg?£(5i;/C£--3-4-f . LH75JfKyitH 
rjHf^-tfxy^Sr-i-^-rsffl^^J; 0a4LV>„ 
LT. 75* FVKi: h'3 -9-a.^^x ^®?offl^*>-fr 

tJo^T, T^^HyK/Kn^^xylttt (ft 
fi) #0. l~15c7)^H. L< (40.25— i<xr>&ffliz$> 

ZZbimtLW 75*F^g?<0 5#<01 (ft 



*it) Sr^sx^r^iox-f 3-9-^y^xyKSrIE^-LTt 

[0045] mz. mmmzz o . #i£bj§£ $ ^jy* 

WfcRIW-*. L^L. *fMBIi. TSEOHttWteRSse 
^iiMijaillRV/X»4Kftifta*«i't'^>lR** t , fiHS 

m. x vmtmizmumizftommm<?>iSiTiz3m?& 

t *SAp a pffi^!t?!)OSJIfflWS&t//'X(4MAp D pffl^!t?!l 

{cl5«X(4^-rS : Srt'LTflR55-t-g»tOt-S-4ix 

[0046] mmm 1 

Ty*VyM&MWb LT t/kf -f xi/ 5 ■ T^M-f- 
( Mortierella alpina ) CBS754.685rfflV>^. 
XI. 8%. JftlliAsm 1%. AS?40.1%. KH 2 P0 4 0.3%. N 
a 2 S0 4 0.1%. CaCl 2 • 2H 2 0 0.05%S.f f MgCl 2 • 6H 2 0 0.05% 
2:#tfiStfe6kLSr . 10kL^S4g(CfOB L . 1?J^pH$r6.0tc 
WKLfc. MtS*?K30L^tiSL. SK26T:. jim* 36 
0m3/^ N Wrt£E200kPla<O*ffT8Bia<^iSaiHt*S« 
**J. Jg#iiC(i^ffB!SilUgSrlO~15ppm$r 

w&f-thkoizwmLtz. %t>iz. y>va-x?m.*4 

H Bi-CttSawifefc: J: oTiSflU^^^^-xiHS^l 
~2.5%O^HF ( =Ii:^SJ:atC. -e^m(40.5~l%$:ifet 
»Lfc (xie<^%(4. «*(w/vWSrSWc^« ) . igit*! 

U-fcU h' Sr^-T HURL. #6nfe»*j6»4>^ 
df-t^TiSlii*tttBL. ^ffl?ifll^»MXg (Bft^'A. 
flKK. Mft. JKfe) SrigT. T^^h'yg^Wh'J^U 

-fe U h* (75* K ^S?(i h U ^ U * U H ^ffis^iaatc 

£ * f^f/Hk L . ft ^^liWK^ f/HXr^ 
^x?n7h^57^-tMU:^^, ^fliteM 
i£rW>ST5* Hyffi|cOSU^-(440.84ftfi%T*S>-5^. 

fc. ^vws^v®?. x-fry ygL ^l^-f^K. yy- 

r-yy^>K. s J**:-r-V S\sym&b'i)K 

-eil-fiX. 11-63 . 7.45. 7.73 . 9.14. 2.23 . 3.27ff*% 

y-te'JK) $-xf-;i^xXT-;HbL. Tv*HyKxf-;P 
x^. f-/W 2: 40|ia%-i5-tf fltJteg?x^-;Ux X x/^-^HJ** 
tS^Sai*^ o? 7 ^ - t i -5 1 . 99ft 
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C0047] mmm2 

*y3mMb$£Wk (Dowex MARATHON WBA : ?*r*r$ti 
/K f®S) 100g£. Rhizopus del emar t > / t— if 12. 5%^C 
ftft ( * U^— lf»* : EfflS^ (80 ) 80mUc!g« 

[0048]<J:t, HSIW 1 "Cf*fcT 7* ^18*40* 
hU^U-fe'J H (TGA40S) 80g. ^T'J;^ 
160g. JjEMky*— fe*12g. *4.8 ml S^CTMSB* 
mn (130n>m) L&#£>Rj££-£*:. RJBRTflL 

[00493 SS-fbU^N'— fe' ( Rhizopus del emar 
yvt— fe\ fltis: Dowex MARATHON WBA. SfS) lOgSri^' 
^dr y httl^7^7A.(1.8 x 12.5cm. ^»31.8m 

i ) izjm l . mmm i -e# ^tga4os t # r y /pb?£ i :2 

izMi* Lt:m&ttlffg£-feco%m (4ml/h) X'ti^Mz 
8BU j£i«E£»r&^£:T\ RIEil«R£40Qg£» 
fc. ^7A^Jg{i40~4rCi:L7t. ff^^RJS 

?*si*> ^ifcRje^r y A^awiaai^iiisR**^ 

mzX 9K9Bfc# . 8A8^#W-T-i>?ftJ!i ( h U ^U-te y 
K) fit, tfx^u^h^^-atfiSjI 

( h V ^'J-feU H ) 4*08A80«iJ-££fI^:2: «!-?>. 31. 

'*1 



(g) 



(&;fc. 8P8. 808. 8L8. 8G8. 8D8<75^J 
-&{ifit-fix0.6. 7.9. 15.1. 5.2. A.&^jUXX'&i 

hvrv±v Y<D2-mz^-thmmm?. o. l. 

gL r-0suy^ y^-r-yyu^ii^l, 8P8 
(il,3-^7*Un>f^2-^^5 W/P-^y-fen— /K 8 
08J21 ,3-# 7° 'J a-f /1--2-:* ^* U -fen-zK 8 
L8I21 ,3-*7'Jn>( ;P-2- y/l/^^-^'J-feo- 
;K 8G8141 , 3-# 7° y a -f ;P-2-r -V J V J -4* )V- 7 V 
-feu— 8D8{il,3-^Tyn^;P-2-^^-r-y71/ 
j-i)V-7V*:u-)V^o ) . 3rfc. f#£>*irt:8A8-g- 

Wfan ( h y ^ y -b y h ) fr&femnwmfc? av h 

^7 4-£J:oT. 96*;!* 8A8Sr^(SI-mSL^. 
[00 50] HM0IJ3 

( ^ y J*gJ*S*f&fjSill;r <fc & TGMOS^egffiSWB ) 
5 «y hOUfiffite LT. 18yJ!i&JittFischer^7 >y h 
1 6 E£2*S«IP ( 8 E : OCP ) fcTGA40SS^im» 
(8E:0A^) 02Rfc:#tt\ SlltC 
^L^*rSl^tJj:t/SUNTGA40SE-^^$r-5-i^„ * 
LT. f§7 7 h<7)3yhn-;Hf (YCB¥) kU, 4 
^f§fr8£ttFischer^7 y h 8E££l 1 IZ^kLtlttffiffi 
m^ttz (YCP) . 3ri3. TGA40SE£«Bfc:ffiJH Lfc 
TGA40S{4^Jfi^J 1 CO t . 

[0051] 



TGA405E£«R 
(g) 



**ny 


200 


200 


vi-x^—y 


3 


3 




150 


150 




500 


500 




50 


50 




50 


45 


5^^;l^AIN-76 


35 


35 


t*^ S >DlAIN-76 


10 


10 


mmisM? y y 


2 


2 




0.05 


0.05 


TGA40S 


0 


5 



[0052] ESfc 0<O 1 B<7)JSII*(£i$20g 

Xfohfrh. TGA40SO7 -y M E^/S 0« 1 BOSK* 
{SO.lgfc^rl,. TGA40S^-^-f--|,^|iMKO|*J. 40SC-1 
XtfTv^YyWX'lbhZbfrt,, 5yMEESfc^ 
1 BcOT^df h'yScOffllXa(i40mgi:^-5 (/nn- 
/MH8»#tf>«*fc:ovvctt, {laihiilMLTffff). 

; ^OmgJiAcOSBXi^^S-r ^» 1 133mg/60kg/ B tcffl 



[00 53] ffiff3<rB & h<7)i%<&mirR 

m. -y hco*§igri47yJ!i&) OHumT^yxS* 

(il@120cm. ft $ 35cm) lcS?tTI|<So^:*^ Ait 
(?SBOJS$20cm) . 77N^5tt4T5<^» 
C0;*#£?>2E}B£ (iS@ll.5cm. a $ 19cm) ^Toh-Tfe 
# (3l®^{S*WTtCfe 0 . *«rtT-^c<'7 >y 
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£«WfrlB2l3*l»ftfc:, 2M 

«cl«afc*tt-*«l^ (Hit*. 02#!8) W^Jgft 
flWi^&J&^fiT"*-*:^ TAG40So£ OT^h'VK 

(03) . H3ic4jvvr, mmaimr. -tzb-h. 2 

a 2 : ?q-?tx hroea 



[ 0 0 5 4 3 W*>«»tf>*6V r 

£<9*ofcKB (1/4) iCVVfeUffil (») TfHI) t\ 
¥g<3§»#^flteVV&iHirc-& YCffif. OA 

(04) . fcfc. 7>y M4«W=J:9a»faSCtSaetT 



SfcfcWC. target quadrants jEB&tf>fcofcKB 
(1/4) *«*\ OCR^y W)C-U4W63&»fc26tLr 

[0055] 

[an 



(W n = 8 



(SO) 



(S) 



pffi it (f ; p) a«ky] 

f = n -1 =7 



28. 6, 36.6, 14.8, 22.2 
22.2, 26.2, 13.0, 21.8 

2.4, 30.2, 23.4, 17.4 
5.0, 23.0, 30.4, 26.4 

27.8, 34.8, 30.6, 33.4 
20.8, 23.4, 34.0, 22.6 



23.20± 7.54 



19.78±10.79 * 



28. A3± 5. 59 * 



7.06 



10.09 



5.23 



3.07 



1.25 



6.79 



P<0.05 



p <0. 001 



[0 0 5 6] m2i / Zt5^X. 

mi ] 

X — At 
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